In [3] the author showed that if a locally connected generalized continuum X with the property that the complement of each compact set has only one nonconditionally compact component admits a one-toone mapping / onto E 2 , then / is a homeomorphism. This result was then used in [4] to show that reflexive compact mappings of E 2 onto E 2 are compact mappings. This condition that the domain be all of E 2 and the range be all of E 2 are naturally unsatisfactory conditions. In this paper we undertake to reduce these conditions by considering spaces which admit to certain special kinds of mappings onto the nonnegative real numbers. It is shown that these spaces include numerous subsets of E 2 and also include spaces which are not subsets of E 2 . In general a completely satisfactory reduction on the hypotheses used for the main result in [4] is obtained.
2* Notation and definition* Throughout X and Y will be metric spaces and mapping will mean continuous function. A locally connected generalized continuum is a connected separable metric space which is locally compact and locally connected. A mapping is monotone f each point inverse is a continuum and a mapping is compact if the inverse image of each compact set is also compact. A continuum X is unicoherent if whenever X = A (J B, where A and B are continua, then so is A Π B. The nonnegative real numbers will be represented by [0, oo) and [α, b] will be the real numbers interval from a to b or a simple arc joining a to b depending on the context. The cyclic element theory used is that of reference [10] . A topological ray is a homeomorphic image of a ray in the real line. A set B in a metric space is conditionally compact if its closure is a compact set. The Euclidean plane will be represented by E*. In general there exists a mapping f n of l?
Let # be the mapping of X onto [0, oo) which is defined in the following manner. For x e A j9 set g(x) = f ό (x) and note that g is a mapping with the required properties.
There is a partial converse to theorem one which is useful in identifying some of the properties of spaces which admit to a special kind of mapping onto [0, oo). THEOREM [6] , that the decomposition space Y is a topological plane. Furthermore the image of (/"^ [O, α^] under the natural mapping ψ of the decomposition G is a simple arc. Since the arc ψig^lO, α^]) does not separate Y and fisa monotone compact mapping, ^"'[0, a { ] does not separate E 2 . It will be useful for further discussion and statements of results to refer to a locally connected generalized continuum which admits to a mapping g of the type in Theorems 1, 2, or 3 as a #-unicoherent space. To give some indication of a class of spaces which satisfy the conditions of Theorem 1 recall that a locally connected continuum each true cyclic element of which is homeomorphic to a 2-sphere is called a cactoid. It is well known that a monotone image of a 2-sphere is a cactoid and that any cactoid can be realized by a monotone mapping defined on a 2-sphere. Moreover, any monotone image of a cactoid is also a cactoid. The space obtained by removing a noncut point from a cactoid satisfies the conditions of Theorem 1. (See Theorem 4.) A base set is a locally connected continuum which is homeomorphic to a continuum in E 2 every true cyclic element of which is a 2-cell. A hemi-cactoid is a locally connected continuum which is the union of a base set and disjoint sequence of cactoids each intersecting the base set in a single point and subject to the condition that for any ε > 0 at most a finite number of the cactoids have diameter greater than ε. It is well known that any monotone image of a hemi-cactoid is also a hemi-cactoid and any hemi-cactoid can be realized by a monotone mapping defined on a 2-cell. The space obtained by removing a noncut point from a hemi-cactoid will satisfy the conditions of Theorem 1 provided the noncut point is not in an open 2-cell of a true cyclic element which is a 2-cell. (See Theorem 4).
We generalize the notion of cactoid and hemi-cactoid by considering a locally connected continuum X in which each true cyclic element is either a 2-sphere or a closed 2-cell. Before establishing the main theorem concerning such spaces consider the following remarks. In the case where p is in a closed 2-cell which is a true cyclic element, the argument is similar.
Suppose now that p is a noncut point which does not belong to a true cyclic element. In order to make the statements of some theorems somewhat briefer, it is convenient to make the following definition. A space X is said to be a .D-cactoid if X is a locally connected generalized continuum which is obtained by removing a noncut point p, p not in an open two cell of a true cyclic element which is a 2-cell, from a locally connected continuum each true cyclic element of which is a 2-sphere or a 2-cell. COROLLARY 1. Every D-cactoid is a g-unicoherent space. THEOREM 
If f(X) = Y is a compact monotone mapping and X is a D-cactoid then so is Y.
Proof. Let X' be the locally connected continuum and p the noncut point for which X' -p -X. The space Y, since / is a compact mapping, is known to be a locally connected generalized continuum. 4* Main theorem* In order to make use of a theorem in [11] and portions of the proof of the theorem in [3] the following notation is useful. Let f(X) = Y be a one to one mapping of one locally compact separable metric space X onto another such space Y. Let S be the set of points in X at which / is a local homeomorphism and let T be its complement. From a result in [9] Proof. The proof is made by proving a series of statements which determine the cyclic structure of the space X if / is supposed not to be a homeomorphism and then reaching a contradiction. Let a { be a sequence of positive real numbers for which g~ι[0, αj is a locally connected unicoherent continuum and hence /gr^fO, α^] does not separate To show the space X has exactly one nonconditionally compact cyclic element suppose first that all cyclic elements of X are compact. By Theorem A there exists a ray R, R closed in X, such that f(R) is a simple closed curve and a subray R r aR and R f c S. That is, R' aS implies / is a local homeomorphism at each point of R'. The closed ray R r cannot be a subset of any compact cyclic element so that R f contains a point p which separates X. Let X o be R union all the components of X -R that map into the open two cell bounded by f(R). There is an integer n such that B n i)f(R) consequently f(X 0 ) is a closed two cell. A contradiction is obtained by nothing that p locally separates X Q but does not locally separate f(X 0 ). Thus X has at least one nonconditionally compact cyclic element. We show that X has exactly one nonconditionally compact cyclic element by showing that the complement of any compact set K has at most one nonconditionally compact component. For a compact set K there is an integer n for which g(K) c [0, a n ). The set flr^O, a n ] is a continuum containing and g~ι[a n , oo) is connected in all of the cases being considered so that X -K has at most one nonconditionally compact component. That each nondegenerate compact cyclic element of X is topologically a closed 2-cell and B = M Π T, where M is the noncompact cyclic element of X, is a topological line follow from the proofs of (iii) and (v) in [3] . Finally the proof can be completed by using the argument (vi) of [3] . COROLLARY 5* Applications* In [9] it was proved that any monotone mapping of a plane onto a plane is a compact mapping and in [4] this result was generalized by proving that any reflexive compact mapping of a plane onto a plane is a compact mapping. These results are useful and interesting but suffer from the unnatural condition that the mapping must be an onto mapping. It is the purpose of this section to show that by virtue of the theorems in section four much stronger results can be established. These results generalize corresponding theorems of K. Borsuk [2] and K. A. Sitnikov [7] . THEOREM Proof. Let M be the decomposition space generated by /, π the natural mapping of X onto M and h the unique one-to-one mapping of M into E 2 . The mapping π is compact and monotone so that M is a D-coctoid. By Theorem 6 the mapping h is a homeomorphism. Since / is the composition of two compact mappings, it is also compact. See [1] , [8] . The Supporting Institutions listed above contribute to the cost of publication of this Journal, but they are not owners or publishers and have no responsibility for its content or policies.
Let X be a g-unicoherent space and f(X) -Y a
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